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CHAPTER 3 
 
 
MATERIALS AND METHODS 
 
 
3.1 INTRODUCTION  
 
This chapter discusses the methods and materials used to carry out the whole 
analysis. Plant material, analysis methods and all the reagents and chemicals used for 
analyzing the samples to get the bio activities. Starting from fractionation, isolation of 
pure compound (alpha solanine), and its bioassays have been described step wise 
including the instruments used for this purpose. 
 
3.2 MATERIALS AND CHEMICALS  
 
All the chemical and reagents used in this study were obtained from Sigma 
Aldrich (St. Louis, U.S). HPLC-grade acetonitrile and methanol were purchasd from 
Sigma Aldrich, (St. Louis, U.S). Tris-HCl and ammonium dihydrogen phosphate (>99%) 
were purchased from Sigma Aldrich (St. Louis, U.S) and Merck (Darmstadt Germany), 
respectively. C18 reverse phase column was purchased from Agilent (Munster, 
Germany). Other organic solvent used for extraction and fractionation includes ethanol 
(Merck), methanol (Sigma Aldrich), chloroform (Merck), acetone (Merck), ethyl acetate 
(Merck) and toluene (Merck).  
 
3.2.1 PLANT MATERIALS COLLECTION AND IDENTIFICATION  
 
Plant samples were collected from different areas during September 2010 to 
January 2012. Curcuma longa, Coriandrum sativum, Zingber officinale, Citrus limon, 
Piper betle, Amaranthus gangeticus, and Uncaria gambir were collected from the fresh 
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vegetable market in Kuantan, Pahang. Centilla asiatica, Piper sarmentosum, Morinda 
citrifolia, Solenostemon scutellarioides, Lantana camara,  Swietenia macrophylla, 
Gynandropsis gynandra, and Mimosa pudica were collected from the forest in the area of  
Seri Jaya, near UMP campus. Moringa oleifera, Aquilaria malaccensis, and  
Scorodocarpus, boroneenis were collected from the Forest Research Insititute Malaysia 
(FRIM), Kuala Lumpur. The beans Psophocarpus tetragonolobus, Lablab purpureus, 
Crotalaria pumila, Phaseolus vulgaris, Vigna radiate, Trigonella Foenumgraecum, and 
Phaseolus vulgari were purchased from the local hypermarket in Kuantan. While 
Solanum tuberosum, Solanum melongena and Capsicum annuum were grown in the UMP 
Gambang campus. 
 
On the basis of DPPH and AChE activity, the non-edible part of three vegetables, 
namely Solanum tuberosum, Solanum melongena, and Capsicum annuum were selected 
for further study. The selected plants were grown in UMP Gambang campus and the 
samples were collected in April; 2012. The plants were identified by taxonomist Shamsul 
Khamis, (UPM). Voucher for all specimens were deposited at the Institute of Bioscience, 
University Putra Malaysia. Some tubers of the S. tuberosum were kept for budding and 
remaining were peeled off and use the waste (peels) as raw material. For S. melongena 
and C. annuum, the stalks by which it is hanging with the plant, used as raw material. 
 
3.3 APPRATUS AND INSTRUMENTS  
 
This section includes a brief detail of the instruments used in this study to carry 
out different experiments in the laboratory. Buchi Rotavapor R-II system (R-215) was 
used for rotary evaporation, together with Eyela A-1000 S vacuum pump and Buchi R-II 
Heating bath as unit components. HITACHI (CR 21 GIII) Cooling Centrifuge was used to 
carry out centrifugation of the extracts. Genesys 10S UV-VIS spectrophotometer was 
used for the spectrophotometric analysis. A 96-well microplate reader (Tecan Infinite 200 
Pro) was used for the enzyme and antioxidant activity assay.  
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3.4 METHODOLOGY 
 
3.4.1 Preparation of buffers 
 
Four buffers were prepared for anti-AChE assay. Buffer A (50 mM Tris- HCl, pH 
8), Buffer B (50 mM, pH 8, containing 0.1% bovine serum albumin), Buffer C (50 mM 
Tris-HCl, pH 8, containing 0.1 M NaCl and 0.02 M MgCl2.6H2O) and Buffer D (50 mM) 
NaH2PO4 in Na2HPO4, pH 7.6. The buffers were filtered through a 0.45-mm, polyamide 
filter (Sartorius, Germany). Mobile phase was prepared in acetonitrile-water (1:1 v/v) 
acidified to pH 2 with orthophosphoric acid and stored at 4 
o
C before use.  
 
3.4.2. Preparation of Dragendorff’s stock solution 
 
Dragendorff‘s stock solution A was prepared by dissolving bismuth subnitrate 
(0.6 g) in 2 mL of concentrated HCl and 10 mL of water. Stock solution B was prepared 
by dissolving 6 g potassium iodide in water (10 mL). These stock solutions A, B and 7 
mL of concentrated HCL were mixed together and then made up to 400 mL with water 
and it was stored in dark coloured bottle. 
 
3.4.3 Thin Layer Chromatography 
 
Thin layer chromatography (TLC) was performed by aluminum and glass sheets 
from Merck (Germany) precoated with silica gel 60 F254 (0.2 mm thickness) to separate 
and detect the compounds present in the crude samples and to check the purity of the 
isolated compound. The spots were visualized under UV light at 254 nm and 365 nm, 
after spraying with Dragendorff‘s reagent. The presence of alkaloid was detected by the 
appearance of orange spot on the plate. After spraying, the plate was kept for drying to 
see if any spot appears on it. The compounds were identified by measuring their Rf value.  
 
3.4.4 High Pressure Liquid Chromatography (HPLC) 
 
Agilent Technologies (1260 Infinity, G1311) high pressure liquid chromatography 
with photodiode array detection was used. UV detection at 205, 208, 254 and 280 nm 
